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PROBLEM TO BE SOLVED: To provide a semiconductor luminous device of high reliability with less degradation in 
characteristics. 

SOLUTION: A semiconductor luminous element 103 fixed to a base body 104 with a mount member 101 ; and a translucent 
resin which comprises an inorganic phosphor, which absorbs at least a part of the light emitted from the semiconductor 
luminous element and emits luminosity of wavelength longer than that of the absorbed light and covers the semiconductor 
luminous element, are provided to a semiconductor luminous device 100, which emits a mixed light of the light from the 
semiconductor luminous element and the fluorescence emitted from the inorganic phosphor. Here, a mold member is 
provided on the translucent resin 102, and the translucent resin is a translucent epoxy resin composition comprising mainly 
of an alicyclic epoxy resin of acid anhydride- cured, with aromatic epoxy resin which is not contained or contained at 5 wt.% 
or less. 
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a iauuK*swk«f £ t x-mm^zm * t 
■fizt I. t&mvmias&M t ixmzm 

[004 53 BraKi&t-CSS3®fc&£*fc£* 
«HaHBCIIBS*4fc*. -f -y h 'J^A^-SS: L 
u. Sc. La£{S8$-iM>IkiT*#S>U TA't- 
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>7A<7)-$£I n. B. Tlfc»*S#*£i:fC* ' 

[ 0 0 4 6 3 -b 'J *7 A T'ttfS 7 h U 9 A • 7/U 

s^a • #-*«y hmjtfazm^tzifr&ii, m& 
msz 1 ? i o 3 b&t im^i^Lxms.ztitzm 

JMEfcl/C (Ee) =3W- cm-*J3Lhl0W- cr' 

[00473 (26*1 04)*«Wcffl^6*l!>**l 
0 4 fctt. ^fr^*^ 1 0 3 $:SS*ii-4 t>OT* 

at=s; txm* cr^m^nmm^iz t 4 . * 

>y 7 f A T L E D */ T- x& k' ^SfSCffl 4>il 

[00483 m-\ 04±(Cti. WfrfBtaE^ 1 0 3 
Sr iv^L. 2tLhE»t&C: b %>X't 

I. ttz. ?&t&%ZVmZitl%b'fi:#>lzmtrt?8t 
fcg : Z%?lLEDj-vT%:b'*EMZ'£lZbi>X'% 
I. S i CtlZ&f&Zitfz&mstmftZftftlfzLE 
D1->vT%b'ZEM$-£l®iZ. gg&bmz+ftKm 
%&m&tf%frt>til. £tz. ^WWfcJBiaR^ 1 0 3O 

[00493£Oj:d =Sr36tt:fc LT**Wlc(i. U - H 
mffi^A-y^-x^rt'ttT. fc. M. ^AOSI. 

tti-b? 5 -y ?^*cv£^m%b'<v&®zm'>xn 

[00 503 (Hmtt^-f-^-l 07) ^fft&M* 
T*658nittt7'f J T- 10 7k LTii. WfcfBfc?!^ 

1 0 3o^ffiko^-i -y^tt. wsmm&* 

IXli O . 0 1 c a 1 /cmi/cm/X:&±tf]8-£ L, 
<. J:0Jf4L<JiO. 5ca 1 /cm 2 /cm/'CW 

10 7OttS!i. ff*L<ti. * 1 0 ^ mJilt. «>4 5 
/i m&TX'&l. ZCDX? tptm&V 4 "V— 1 0 7 k L 
Tftfls«i3ii. ft. M. Sft. T^S-^A^OftJSa. 

^ii^^ftftS-ffl^^^tty^f-^- 1 0 3»f?> 

it*. dt^llttV-f ^T- 1 0 7 4rLEDf- 

•y7"10 3Olffik. -fyt— • y-hWv7yb- 

y-K^rkk. ^-t:>r ^ y^m^zx^x^ 
zizmmitiibtfX'Zi. 

[005 1 3 (*-/WFlM*106)*-/PK«*10 

6 b\i^mm3tm=F 1 0 3&kr*hS^a>f>&a$ 
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(o. ^m^^m^tmti^-^^Mbwit^^ [0055] wyhmtus, 4xjjtt?s^7o** 

x*is®$immt:mmz>zttfmL\\ 3' , 4' x^v>-^d^v-;p*;u^>-^-m 

[ 0 0 5 2 3 J: OftftWCte. *wl/FlM8fc«Mrt-* 0 Ofi£$. y-f-zl^tft Fo*|#7*>H89 OS* 

jt^fflBitt^SafcH* 5wt%tlT ("S^xtf* tf. xfW^y 3-/H OfiSSP. #7f-/HBEffi4 

^mm±<^i^^i>-ti\ ) tthim&x. sin. fx (T-t^-iur-tbi-b) tvtwx <2) 

lPPmJST. 5ppmJjlTk-f* I dateJflv**Cl(WtLT*4. 

ttfX't !>JliS^x^^ffi8ia^tl* ? J: U\ . . [0056'] £*Mi3tettx^SHMIIMfl^fc*> 

x,^ ismmmfmsymfr z-x* i/mum ^ y*r- £ x 9 l l e d ^ ? r * -7 7 y b 1 

[00 53] JlfcWtai. V7yMBK*fcR*fc3. ^WtS^LEDf-'yTlrll^U:. LEDf-y 

4X#'df.^-6^'f-^^D's=Sf^/M'f-;U*/P^W 7"0)#£&©Kk. ^•yr* s ig^4.il^-77>'h , J-H 

m^m.mi^%^m-?^yvWfmt mn<r>\><r>%i% . [ 0 0 5 7 1 mm>%it. y % ga, c e^#± 

^x^^Biat'^*!fe*^ : Sr-?)X^>'®lilffi . S^. £^^UTff4>*i4*8H»fl*k. IMtr 

^ktS£kt)T-§i.. #a&fflft**fiffl(0 /U5X7Akii^LTS-&JI^#2». Clitt::77-y7 

tolX±M<m*nmmi:1s1i2-£& ZthX't S. XblX7 vfaT>*-VJ>£&-&lXtm£M#>. £. 

<%lz. *W i MlzmfZ¥mfc%%^(,Z-z>\,->XM:fk#}t l z SR«t» 1 4 0 0 ' COffiJTt 3l$IS^LT&)$..&£f# 

COO 54} *. ftttC»*ilVtJBl*S*fc. 

CHJ60!|] (USSfl! 1 ) ^*IB(f^O»3tlt»3te L 0 0 5 8 ] 4fc. j££&HBO 3 , 4x^x^ n 
tr-?#4 50nm<7)I n 0 . 2 Ga u N^ftrI^ hk LT 3 ■ 4l^v--/7o^f 

TMG ( MJ^f-^'J^A) **X. TM I ( h 'J >-f- M0 0SA3L ^^-/l^dfift Fn^*7^/H!9 0 

^U7#7.k&fc:S'U MOCVDJ6T«K* i NW('fc IB4M*. tf* (7-fef-AT-fe 

SWS*4£i:fcJ:»)J»ftS*fe-. K-^yh^tL (2) 2. smftSSrS^-U^-^itfeiWSrxitf^^ 

TS i H 4 kCp 2 Ms2-« l 9§^.i»;klC<t-7TnS^ fflefflJdffljfcfBVi-c«|j£LT*>*. 

ww'pffpwittfws**. tm&mmwim. coo 59 3 fmstuz (Y 0 . e Gd 0 . 2 ) 3 ai 5 o 12 •: 

kLTiinSM-fl:>&"'J7i.^*T'S.I.3>'^7hJl Ce^«®75ft»SP. x^>«IHB«*l 0 0* 

k. pSS-fb^';7A^*T-J>&7 5-yKS. pSS *»*:J:<a^UT^5U-tS-W:. ^^T-^'J-S- 

S3>^7MkpS77-yKlkora^If^^3nm rttO. 2/z l&A^-^. ftAflc, 

Xh*). MH&#WimtZtLl> I n 0 . 2 Ga 0 . 8 Nc7) *Lfcfflfifc 1 5 0*C 1 2 O^fg'fkS^. ^atTL 

*. 4^. pm^mmi. mm.4 o ccullttx-. ^^cLEDf-.-yT-^s^^r^sjCTj, 

;b$-frTJ>^„ ) ^k'* i ^ffiai-|>SfJ > JT : &-/uKSI5»kLTt:'x7x 



[ o o 6 o j z i ix B&kt/ t %X3im%m:y4 t- 
Ftawtfait m/tmLt ix.w&2 5 

•C 2 0 mAffifL 2 5 r 6 0 mAit^O&iSiSCfe 
[006 1 ] (9Um2 ) imtoXXXW&XNt* 

ttfmftmt i n 0 . !6 Ga,. 76 tvmmtthm. 

Wm#m=F Srffl fcvfe. J: 0 JtoWCli L E D * -y 7 

tt. ft»S-a*'9-7T'f-\'*RJ:fc:TMG ( hy*f* 
tfV^M.) fi'X. TMI ( HJ>f-/M # 
* . B«^^aif F -> "?> F #7 £ * * 'J T#7 t *C 
SU MOCVDi£Tfiflail1 ! »**JfilRS**ikC 
J:0»JS$*l.^t* { T#l.. F->"?>F#7t l-TS 
i H 4 t C p 2 M g £ Q 0 # I h Z t IZ X i X n WSM Ml 

[0062] %m#%y@&-x'bi, le Df-yro*? 

^ft-ffc 4 n a G a Nl , S i F -7<0 n SlMMiW 
j£$;h.nI!3y;??FJIt : 5:l>GaNJf . 7^H-T<0 
»M*4W*T*4nSGa-N0. fctcSBKlfclMW 
iAyrJlfarftGaNJi, #F«£« & I nGa 
Nil. Ay71tt'£GaNJf£l-t'y Ft LGaNJI 
CS*4*Ufc I n G a NJifc 5 JMWS-frfc£**f#F 

?'5-y F'Jftt-TAlGaNJB, MgtfF-TSiUfcp 
MiT&4GaNBtJf^J|Sl£fc»j£t 
LTJfe*. (=5ri5. ^7T-f"Va6K±{C{4fiaT-GaN 
«£#J«3-fr'W7TJffcSii~ca*. 4fc. Pl^ 

Mi.. mm£4oox:v±x'7-->\'Z*txhz>. > 

X •yf-V^iwi 9^7 7 4 TS«±OS-ft%^*(C^ 
-ffifflT\ pn#3y^^h«RBS*ajS*ft. #3 

<7)±mzi±±mmm&w&t ixm&z-ttz®. 

#±* s -^4^{fc7x^-£;*.?54 7*5 -f yr^lt^ 
vTZ&f&Ztt.. £0)LEDf"y7*Ji47 SnmK* 
[0063] *ffit«T> 7^Siifc«feA0«*»4>«Wc 
t IT x#* £4rttttl£lfe£ HI LTLEDf-y7*Sr7* 
4 7^>~t>--£J: 0 , nOAx^^MltJfilgAM^tt* 



) 000-286458 ( P 2 0 0 0-2 81818 

■LLED**rfc7»7yMJfc. ZtlZ 1 7 0*C-r7 5 
^Bft Lx#df Hilia«!lfc«r»fl:S*L E -y 72: 

[ 0 0 6 4 ] 7-7y hmU#$ff£x#*£/|[ 
JTC&&3. 4x^j/y;D^f^-3' . 4' x* 
df^i<7D^drv';l/*;U^ifv'^-M 0 Ofift^t!. * 
f-A^lft HD*|*7^/H!9 0aft^, Xf-V^/ 
"J3-/H OfiftgE, *7fVl^«4Sft3L t'7 

(T-feWr-teF-rF) 777li§8 (2) 2. 5fiSgP 

[0065 ]XtC. LEDf-yT<f)jEft^JSlffit. 
"?«7 y F 'J - F JKM >~r- 'J — Ft «fc 9 !M 

[0066] i^V^T. ^ti»*MlbftX3K*5^BlB*» 
t>%&3. 4i^y^o^f;l-3' , 4'x^Jf 
^x7n^^;P*;^tC^ri>V-F 1 0 0*431- S-ft 
#Jt&&*fvl/^*irt F*a7?/l^*!feil 2 514 

[ 0 0 6 7 ] Z p fCa*«<tfexJl«fMBIBiUt»* 

•i). J^OLEDf-'yT^-yTrttlES^iT^V^y 
F 'J-FJUM Vt-'J-K^HJJi^tXf-! ^7*7 
-XftC* AL 1 2 0 , C2^SO-»:®fl:S-fi : o^. - 
<K®{t:ft. ***^4V/7"-*#£**7V:t-F£ 

a# ai l . mg&m&Tizis ^x 1 8 o -c s mmx-&. 
mtz^tz. z e ixmmm&Tmmz z t# 
x-£i ?mwm$m. ttizt & . 

[0068] (j0tW3) LED*-y7*fcLT#FJI* 

-7^153 9 5 nm*^Ji)4 9 5 nm£T\ (J{?1.0 n 
m^O^bWc^ft&ft^K* 1 lS^Sr^lfe«2 
tHWCLTJftKS**. flW. twUFffiBI. v^y 
F SWRlf feSQMIS» 1 1 T ±« t tc & BiB*x 

3' , 4'. Xslfdf j/^OA.df^/U^l/^yl^— F9 

oaill$, t'77 x y -;pa^'7 'J isitfrjL— r;n o 

S-fb^t^^^f-^^-Tt F'D77;i^*'* 
ft 1 2 5M$. fftM^t Lt®<x-f-U>i?'U 
5MM8SB.V ! <yi'il' F y 7 x x/^^^n^^a^g 
0. 2M:g|50fiJ^T-i|-&$^lilfeS E !f! ; Srx^^^ffl 

[ 0 0 6 9 ] * o IXB&Ztltzm:?'! it- Ftiffl* 

jus tsS-fb u^-r conmnm 1 1 
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x-f/HOOMS, .Xf-zl^-frt Ko7?;H&S 
;i/h'J7x-;u*x*-^i»*»gO. 2afigS$r^ 

$ -t^s^x^df ~/wm.®Mt uzmumfcm i 

kH8H;:LT?B^*-Fri5i££tfft.. &i>. Wit 
&mZMimzZ; <0 1 2 0*C, 2^fScO-^LS:KS 

L, MS^fflm^KT 1 3 O-CT'B^Z^S-ft^ffo 
tf*v8}Bg*>Ut> 5 1 wt%t'fc-o*:. Z 'j LXB&Ztl 

[00713 

imin$im *w%<n^wmsm.t-?h z t izx 

rf^T^&v^ftlBMi -f ft C t jfi*T* 5 . t 

tz. mm., m&m^ u-^tibs s r t 
[013 H 1 i± , *%wn^wwt&&<r>-m 

[H2] H2(±. ^fr^^aWcfettS^Htc: 

#>#ffl mmitzihcow^mkkmmmx'h ft . 
[is] H3(i, m&m^^m%mm&.v* 



^m&tm^immz&^x^-fv vmttf&#mz%. 
^ix^izb Z7Ft$&mft®mx'h ft . 

[®4] -H.4J4. ^gftfBE^Cfc^TStftfWcm 
aWM 8 * ft t fcfBfittBfHBT* ft . 

[ff*0)IOTI] 

10 1- • • wyv&tt* 

io2- • • zsmsm. 

10 3, 2 03 • • -iNWWS***. 

1 04 • • • afiflrCJbOy-KWk^^^h • >J 

105- • • y-F^st* ft y-F. 

106- • • *-;PH«W. 

107- • • awtt7-f^r-. 

2 11- • • «ftfc:Ell$iU:v^y Masfif. 

2 21- ■ • fiftift&ttaffifcttm. 

2 22 • • -ftJlSWl. 

2 30 • • • WK&toUUHBM* 

300 • • ••»it£fl:U:*fe«» 

30 1 ■ • • niHW^iCtit^^SIl 

302 • • • p gafc*¥*fti:fcft » t>hfzm&& 

3 0 3- • • j£3ttx1|ffiJ:tcSttA>il3t^iS«Si. 
3 04 • • • nSgftft¥£ft, 

3 05 • • 

3 06 • • • pSSHMMHW*. 

307 ■ ■ • ^r-fTWK. 

3 08- • • a*>v7tJI. 



[H13 



[H23 
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[H3] 



[04] 



i o s 



3 0 8 



3 0 2 




SOS 



8 0S 



0 0 



8 0 1 



80S 



s o e 




8 0 1 



UlfflB] ¥J£l'-2^3J3 2 3H (2000. 3. 2 
3) 

[¥«*E1J 

uttmsmtei mm 

[«E*Jfe] 325E 



[ mm 13 **( 1 0 4 ) ±CBJg $ WW** 

( i o 3 ) t . wmwmm^mh^j'- 

afi*t*t**»»«BB« doo) tasnT. 
mmmm^ (102) 1^-;^-^^^ 

V «5rV nfiv ^43?«Kx,1fdf 5 w t k 

t T IWteitiBMfcO WWx# * MMfc* 4) 4 ft 3§ftttx 



[ n«qi 3 ) n a^m^m^ (103) ofsfti 

( 3 0 5 ) (4. 3 7 0 nm&±5 3 0 n mliTR'ilBi: 
t'-? t:Jttl4Ht< HGa &S^¥3Wrcfcft k 

k i,£mSMMtXti&± 'J ^ATWiSSiifc-f -y b y 



1 X14 2 tlBBS^efe*^*^^^*^^*. 
[BW5B4 ] **( 1 0 4 ) JiKV^y hStf* ( 1 0 
1 ) CJoTHfcSifcfc^WMBiaR* ( 1 0 3 ) k, 

aCTie^^NBEflcxJiaai ( i o o ) x-h->x. 

ff|£V7y Ym (10 1 ).tt. 3HHKx#*MBIIfc&< 
*4 tiX qfiv >U3P«6i#* MMW 5 w t 

* v- V z £tsm%&x.#* : ymmm.mxxh ft 
mm. 5 ] me******* (io3) 0mm 

( 3 0 5 ) ii. 3 7 0 nmJ2Lb5 3 0 nmJSlTfci** 
t'-? «Sf4*J«Sr< k G a t BftSMmiflrCft* k 

k t twasatatjifi^-fe y •^■cftssfLfc-f 7 h y 

*Sr Hfrf 4 H^SS 1 ^2 5 tf) *, *><9 v ^f»L*> 1 
[000 1] 
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[00021 

imkVmS) LED^LD (lazer diode) m&m 

ttswwt. ms^mm^MffM^uz^t^m 

ftgSk UT. *WBPF5-1 5 2 6 0 9fi«WW 
7-9934 5-f tTfcBfcSfifc iOtftt&fiT 
V>4. 

[00033 ^ft^O^ttSBfcgStt. IHMKtt* 

- K 7 U-AO*»Cft»t4>i'lfc;& «y T±$rk'CKH-f 
4. LED^-yTJi. L E D ^- >y TtfWLtfhtlfzX ?)\> 

XtJ**?X fMKx h k Zh?ilW&mzffift%lt& . 
*j83fc«:ftk* *6S«a*«mtfVfl'i-« i k tfTS 

fist i -3T»jBaftUfc¥»ft5Biaaiff *i k#-c 

[0004] 

4. ■flOHMt«Bffl3W?&lW>*fcK>, JBfc** 
Srfi^ t otaiRr «. k ftftttBM&ft: l-^ < ft & k 

m>x%{ti*t^mtz$>z. ^^mm^ssnatftit 
mm&TtziiX'ttK&xu^&titem&z-tb 
•Krftmtfc^r*. wwc. jowme. mBaft 

fcfcttfcaa^eofP^ft^sftiOTtft*. w 

(360 nmJJLJb) ^ffiffl«HaCfcV^T t*»(C3|HS* 



ofrv^ftftftgl i k trsb* . 

[0005] 

$ jUfcaifflBKr* > h **fO*fe#fl«c SB LT ^ * 

k 1 4 1 k £«k 9 . IS«Wt«atft*fl;«:l»jt uinis 
<0*v^*ft5Biaa kt4 £ k #T'& £ i k £jL£ii L 
*WS«rJjc-rt=S->fc. tftfcfc* *JM*0»lO«NI 
ftlB^SJi. W* ( 1 0 4 ) iCffljeSfifc**** 

aespp' (103) k. wmwm3ik=Fim-th%ffyy 

&< k \>-U*Wl L*tf*iRLfc*OifcR J: 0 «> £tt 
JlrOibfc£&t4ll$&ib^£-& : §"bT& •JltflS^ 

JHaff* fctftft k fHEiflS*SBI£fta%*- 4 3b£ k tf> 
afi*t*-f 4^ft3£t3SiS (10 0) CHUT. 13 
ISi5tt£$Bi (10 2) ±iC%--A'Ktfttfe*U0»'3. 

iWBsatttiiB^. jfaixjK^j^anB^ifiTv^ft 

v 4ti HiBWfiXjIWf 5 w t %WT^±k LT 

K**&S<bOlHSstx^^ ^tttt^ 4. ft 4 3K16ttxjK 

* HfflBfi*SrC*4 - k ^ Wft k "f 4 . 
[0006] W^mt4S3tft«?-f0fflL^^ 

3toaF*6*W|{yift4. fiP^^ H2t^e*|ttfWI 

2 0 3*^»tUSii4^fe*ti, *044^T» 
3tttffl!l2 2 1 ftk'CJ: »9 BflLZ htz&Sm&tfZc t'Z 

3KIUftV\ 

[0007] ^ttfBtfg? 2 0 3^4»<0^^^(i^ 

»*jBia^2 o 3i£flfr£cwt6itfca3iewr2 2 

2^Si§-r4tO* J &4t>0(7) s S^Sdi-jTRIt 

• IS:aftk'$ii4tOt3>4. iitl^»«kS3ttt 
«]fifc^>JBSf*S3& t *ft*itf±t. «3^«(cliM^« 
3t*2-ffiffi-f 4 ka*f«M»** < ft 9 COflMuWiK 
ft4. ife. «3lSWI2 2 2K:J:-9T»»8ftfeflBt* 1 

S*t4. *»jfifWf<0JB»«ftir{:J:-5TfcR 
»ftifS<t4«*t*4. 

[0008] Wzib. *m#%%$k : F 2 0 3i£$K3fc 
2 0 3i£«^®JS* J ffii6TS< : 5:4. H2 

^TOC^-f*D< , ^wfrjaeaH 1 2 0 3 

itttfflBI^^^ y h SBttft ir3W»(c»flS»feft k* 

«fegP2 socvmwmzx osBJatWAfccffiT* 

4k#i^>il4. P»C. i Oi^tti^fl.o^^m 
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&^T&&xutf!£fi. fflmiz. u#mz%tfi&®iz 

msiz^-m< .^fim*irtfjxz>mizt$^xm 
m®mcv%m%£ik¥mgiz%&wmzhz, . n 
iz. mm^ftttt&^mikmmTMifrcoim 

[0009] *min%2<r)tmwm%k , mt. 

( 1 04) ±t,Z-??7>Vm (10 1) £<J:oTE£$ 

h.K*m#mm* ( i o 3 ) t. R^ttSBessw 

(100) TJbot. Huiev^yhSBff ( 1 0 
1 ) 14. SWfixif^HiK^ltLTV^v^^ 

ssfex^ 5 w t % jar^isfc*wiw)i^K 

tfJi^ylHSffiatf/OUiffilB* Hfc£*fc*tri§ 
3ettxjK^5^BII»S*T* S fc"f & i fc TUBUS* 

j§i*L?sfcoT-;&.s>. ztitzx*). *m»f&&&-i 
o 3 tat* l o 4 ko*tttSrfla*u-?-?#sii*?aaf 

IMWtUKvv^yHWfi o l fc fc#T# 

JBWSOffiT £ < S ■£ * ,1 k i . ifc. I6K 
tto&t ^ v> y h fc s-g- & i fc iff S 5 . 
[0010] *%Bjom l b ft2a^fl&££B(i. 

b i>—ttC0 >J - 10 4, 1 05 kWRWC 
l«5*fe¥W*«JIS*? 1 0 3 fc fcffl wcabfrf h Z 
fcfcT'SS. £0«t?CLTt, feXU*»fetr4>fc»M 

[ooii] #»hhoss i <7)*m#?&t&mz}5 

tin. ififciO. J: 0*«Ha**-5lBBMEtc»3teW 
£^ffcfB£g*fcTI>.rfc#T#£. " 
[0012] *B^II20iN^BI^lCfcViT. 
±1 Stftttgflg £ 5T#Kxtf * 5 w t %&TO 



£J:?BtfiJtg&¥3tffr?&#8S fc £ fc £> . 
[0013] *«BBO» 1 k JR 2 
^mWftJBtSf^ 1 0 30^13 0 5tf'J?%< fcfcGa 

T fc «fc < . £*UC J: 0 . fetrM»fetfMr 
< . 6fe3^m^&^ttfBE£S fc 1 4 £ fc * S T' 

[0014] i k»2 <*m»8BissRfc*5 

V >T . ^ftfBfcSs^fBftf* 5 3 7 0 n mJjJLt 5 3 0 
n mJ3lTK:'±»Ktr- 7 fc &£3#ttffiBiti5r 

asxitf * v-fflii* 5 5 w t XHTflMKiiH* ^®Bi 
ffifi»T-*> -5 t fc i < . £ ftfc i -jT . JWHfDttlfll:: 

fcf 4£fc#TS4; 

[0015] ^BBom i fcsg2 &&mf&&$itzis 

V^Ttt. 4«*«iaiS?l 0 3aWfc<fcfc'Gat:*tr 
»#3 0 6mn^{tmm#3 0 4tfffifiLZtlfzy 

fcJ:v >. £ixtcj:0. «k Vm-ft)&&%5s s no £fc* J 
T# ^^ft^^lS fc -f 4 £ fc * 5 t'# 5 . 
[00163 

EDf77tV)>h SPW* J S^^x^^ xffiBI fc 

[00 1 73 zcoi. o t'X^^ yffiigg^ft %-?iyyy. 
fif»fflK:»tf:$"*s*6*:. x*f^^ffiiiffl^fcL 

yaffils. sis^u~hft^iS.y r B^:x^>-ffii§ 
atf-( >i— ■ y - k i. -o xvsn/3 

£fc* f T**. 

[00 183 ffi*. v^yhSWfcl§lttox^^Bi 

w&faWzmxmMb Lx-i "/ h y>A • t^j-^a 

AtS £ fc t; J: OfcSaftastf &#J£S*4 . £^t-?a^ 

^Sri«ffl t , jmnnnKc^ utSBte*** £ fc ^ 

=2rfe. ^fr^t^Bfc lXWm.<n&±.y4 
F fc-PV ^T^T £> I) * 5 ^- 7 r 9 A 7 L E D & fc"« 
^^S* { fc^£fci4»^ST'fct'V\ JJIT. *% a J 
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[00 19] WshWttlODX&fflZffoihii' 
hWshmi 0 Hi. 4Stti<^*5Bt« ; j 1 l 
0 3 k£# 1 0 4 k fc^WBBK** 

[0020] (xjjfdf y$B§ ) ftteWgjOxjjf* vffl 

Tk-rsi kawa t< , H$(c£igiffi&*&3rft* 1 p 

P mST. WWHMrtrJI t 5 p P mJST kt * Z. k ifi 
X'% ilSftSxsraMHfi* 1 J:9#*U>. *ri3Kff4 

flrflrffttcti. 3.4 x# * - 6 /■ 7 o^* ^ 

: J7V 5^/px*f/l\ frmittxy x /-yUAx^'J 
i/i/A-x-- f /Pfc k'Oi'? Q^lfyiS^ft k xt*7 o 
K y yj: 0=0r4x*fdf^ffilg. h^7i/-My 

[00213 flBRttom^m»*»iasak-rifc«>fc: 
ffiiSftm&n* ^miz&sim&im* z too . 

[0022] (mm*®) mmt ixm<mm*® 

fck'*W4>*U. BNH*ftk UTWfcRffittk 

K£x#df MSJfi 1 0 OflffiB&t L 5 0 1 2 01 
a«5E^- Lfc t ftlfflt I < . 8 0*>o 1 1 0S43SE 

[00 23] (7^3-^- #'J*-A«) IMttKkt 



ttMmiottmtttflk LTfcWWft. 7/io-n, • 

y te^ttr mxztiz tzibimmmt^m 
zs^at^mmiz^vt'^mm^i 20E® 
a. #©a. fl^is, x—f/ps^io^-ff-ii)^^ 
KhTAr-n-nr- #v*-)i-ntfimizm^t-.ixi. m 

WM:li7*n;v-/K >fy7o>'V-/K j^f-zuy? 

D^df-^-y-;^ /y-fcyy, t- 

x— f^k'^f^ixS. 
[ 0 0 2 4 3 7;P3-;p • if 'J ^{git^J 

CIWBElt** 1 . xf-l^y^y 3-;U^rk'<7){£^i 
1 4. 3 0 SSSC^^fiS-S-T'ff 2 L < . 5 
*^1 5MMX»i. t )»tL^. 

[0025] wm&Wk IX 

Hit LTjRfiaKB^xjff^S^BIHWkSfck-f * - k * S T 
^KSHR6-l 8CDUSL x— r;US^ 

tMBStitimizm »t>ti&. M/tHMix 9 1-tvtsm 
m. 5^u>«ffl8, ^^yyaESS^kWff^fL 
4. 

[0026] nm*fl'#?w&i6it* muM&nsat 
[0027] (Bis* nt**> s^kcsas'Jk ix 

t y izX 0 ^tt-t* w k 5 . ^ -is* Y 

&imizx#*>'®&(?>m&EiSk%&. zw&m 

S&^V-h-ft^ixirdr^lt^S^* 1 

* *t i» fc«>IHKx,1f# 
BIO J: a^fi^**^ v-$r±*k LTiffiJRttfet 
*«m6k ! Sr*. /S-v^hy^kLT. **«Wi7 

■t^r-tby. ;P7-t h ^tTo^K 
yv-oi^y, ^yy>f;^^y, 7-fehi^x-^- 
^. fb Hnpi?Srk>W^>iil.. 
[0028] SiS^rL— b-lt^flrti, ftV^^t'k**^ 
7-tef*>P7-feh>'«r*U-hJfc#kU:t** (7*f-;U 
7Hrb7h) (2) [Z n (C 6 H 7 0 2 ) , (H 

2 0) Jtrl36»^l 0M4a5E-^U^iO* I ff^t<. x 
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EDf--y7*l 0 3 k£«l 0 4 i £7 
k* s T'£S. 

[00293 JUEj££«0«B»=S£ LfcxdMf MB 

mzx m* tmt & z t tfx-t 4£ktt#3*?t>$r 

:u|**MHMUHWcAg. Au^>IT04 
£ktT-§4. 

C0030] (smwHm? 103) ^mwmM* 

10314. 8'»oa3lSWr2 2 2*r«*ll<*eT'&6 
itK&^V Fx*/i^-a^^ttfB^^W*> 

<14. ^OJio&^frfBfc^k 1/CJ4. MOCVD 
D V P ES#(t«t 0 S&S^fcSftW^ft* 5 *? 
atfflv^il*. SHKBtfNWWi. I n„A 1 ,Ga 
J-.-.N (fcftfU O^n. OSm. n+m£l)$r?6 

mtLxw%z<txbh. *mfc<mmt lxh. m 

I S££. P I N^^p ng^!5rt*«r#t **** 
if. o«jg& 4 U4 **7>*vf n«jfc*) <7)*W 

zm* WB?t% z t 4. ttis *mmmm 

[00313 S{tWi*^M?^»iit7T 

-f-V, AtT*/l\ SiC. Si. ZnO. M-fl^'D^A 
£4M£ B B B3?0*m££^4 Cl fc 4 . ttAttajftn 

^7r^ffl££ffl^4C:kri { i?£L<, -?7:M^S 
W.b co&f-TF&SiglEt&fcMzrt'y yr-MZMfS. 

fcBftT/l/ S .k^SNfctf U ? Afc k* TJMtS*6 Z 
k#T'#4. 

[00 323 HflaWHWt*ttfflUfcp njg££Wt 4 

til. 

[ 0 0 3 3 3 t'fc. Hfl5fl#**li. H-TL 
fcivRfflTC-nffiiMttfcSrf . ?M$£l*]±$-£4& 
tT»ao n ML*' 'J ^ A^I^H^ii. 
nSK-^hkUTSi. Ge. Se. Te.C^S: 



n. Mg. Be. Ca. Sr. B a*fc K-TS**. 
Mflyy U ^-WRflAaMCaWM:. pM H-^y h £ K— 
7"U::Wttip»fcLfc< V^ftpS h&A 

[ 0 0 3 4 3 1T7 7 4 7^ tf^t k'*&&ttS&£ffl 
•f 4 . *i#mWt*ffiO&&»4> p n Sffl^fEfiSm 

%*<7)£tWm?&Zbi>X'£&l. U«(Z'SMLi&¥ 
[003 5 3 ffl«C^#J$fi^:^*?B^^ i LTfiJ 

x; 4, f - -y 7*#£# -y h-f |> . roipirLT^ 
frSBH^TRi LE -yr* k* fcJBSS** - k* 5 

t#4. *mi<v^&%^mzt5\ l '>xtm#%tf£ 

3KC±»3lc tf- 7 S-fW- £ i k T-^t^** 1 *: 
<. ffllH^ft. afemt'k'^fe«k^fe§8^2r# 
'*ti*&Ji. ±%3ttr-7*<3 7 0 nmJaJL5 3 0 n 
m&TX'h IZ b tfftt I < . 4 0 0 n mJ3Lk4 9 0 n 

mZZtlZtlXIftlZ-t&fcMZlt. 43 0nmJ3Lk 
4 7 5 nmlilTA^S ^>(3»^ U^. 
[ 0 0 3 6 3 H30*D< ^7*n^f-oflBftoHfli 
ft¥*ft&tf£ttJI 3 0 50l*l*It:lSaBS*i43b6«Sft 

ji. 04^*D<. mtimtfmmnmbit®ix-&v\ 
wz&. m%&w&3 0 2c?>ffiwbmiTc?)mwmn& 
3 o i iswmiv&mmz 2 < wt&nfr 1 
xmh^i-^mmzhi. w^^ixmtii^mn 
®<?)umz}t'<-xmmz%%,-f&mfti l zh&. %<?>tz 

kinase) *nB*wtc*-fl3tfe-f *«mtc*6. * 



gitm® ixmm.tTS*>& £ tin* * . 

[0037] (fiXftftttl 02) ££mffitl 02k 
tt. 1 0 3*»4>tftffc<0iKr<fc i-Sfc 

3S8W* , flBI5SMt2 2 2* s #*Sii*t»wr*>*. fe£ 
tAimi 0 2£>*tti: IT14. LED*-yT10 3*»fc 

j£ftOfi^i,«JLv\ « fete. eeSBWk LT 

[00 38] £Ol?&^2 2 10jt#W^fcLT 
;U7r^7>y^ffi|g. j83tett#y-f 5 Fffll&*IIB«5$x 
fc^^fc«ifcft3^ll*ft?* if MffftfcJB^ 

/-/l/Ax/'J y-;;H- jr;Pfci#t LfcxdMf Ml 
fli^^x,-** ^fltttV i S-#JS U:fc ^ Jf x 

[ 0 0 3 9 ] *fc. 4**»3Bm:*t1-4«^*ir 
m&tti 5 w t %&T (3fS86Xdf4f ^8tBt?r£< #3T 

m* t < , PWOHNHtMU 1 P P mJSlT, * 
WW**** 5 p p mJjlTt-ra £ i: 

x^HMBfflKfl^i o»s u\ &s&mtG.m» 
xstwr i/msmMtfs. *)mu\ a 

ftHtyCte. ^"7^h»t|S|«t3, 4X^y-6^ 

Bl^x^Jf MBH&IMttXtt 2»3Jh SrS^ UWBf 

£ 04 3 ftxtf* v-®Ii*&J£!|»4#Sg • 

tfTSU «-«r<OKd*tSifclllfflWx^HHIIBl 

[0 04 0] eSSSUKtit. LED*«y:T10 3fc:l» 
SrlBfc^UTRft* £ fc i>X°* 4 . ££)%&. ft3fcte*> 
TifcV*. tfz. ffiJBWT2 2 2i:*C«feKfi, 

£ k tzt -oTflfefcHftStf* £ k i> T* 4. 

i^'J^A, mili-fy. i^T/l^x^ Rftg 
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ill.. J^^^^OS^fc^S-t^fc**'? 
[004 1 ] («3HMt222) 98ieiMt222t4. ¥ 

4. Uztf-oX, *mft%ftM?l 0 3CfflV^*U>¥ 

im%2 2 2fr$><w/ti}m&%mzhz> b z s&koyt 

ZV&bZ^hLktfXth. 
[0042] Z<ni.oti^iMt2 2 2ti,X. -fe'J^ 

h3MB6*. ^'Jl^Vlii*- ft. TA'Sx^ATft 

[0043] WC. -fe D ^ATltS$fl/c-f 7 h I) ^ A 
■ r/PiX^A • h^S5tft{4. <r-*-y h« 

*^lCfeV^T-fe D *J M,Xit&Ztlfz4 -v h U ^A ■ T 

( Y ) C^fih O.t* L u , Sc. La, Gd ; Sm*»4>S 

Xhl. tiz. T;P5X'72>, (A 1 ) OftbOCGa. 
In. B. T14»4,ftS?Sfl.4* > 4<i:t.-«titSa 

[ 0-0 4 4 3 £05J: 3 fc* y •^A'CWffiSiTJt-f -y h U 
n?A • T/P5x^A • #-*-y h3R«Jt«4. 
^t,5 3 0nm#j6^k*t$> i ?. 7 0 0 nm^TiBSrf I 
< 7'Q- H t"^X^^ WU£ £ t * 5 T'# 2. . 
U>>£>. ffl^T/PSx^A<7)— HPSrGaT'Si-f2>£ 

A -y h y -7 AC0— gESr G d XW&f& ZkX\ %3t&* 

■f S£fc* J T'*4feft*»»oa*JMtk UTitftcffS 

[004 53 BffaWB fCJBIS»*«:*Kft^ 

ftftWBtclWfS**^. -f » h 'J ^AO-ISzr L 
u. Sc. Lai:M§«:ttt§5L. 7;PS- 

VJ*C0-%Z In, B.Tl lzS&Z*t&Zt 
4. -fey^ACjO^T. Tb«rttl*t 

S-WWXiSftS:BBIS^:4£ttT*4. 
[ 0 0 4 6 ] -te 'J ^AT'#SS^wM ••/ h ] J ^A • T;t- 
* • *-^-y hsRajfi*&fflv^«*t4. 4^fr 
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ffl&b IX (Ee ) =3W- cnr*JiLLl OW- cnr* 

•f 4¥Sfl3Bfc£EE£it)£-f 4 £ k #T'£ I. . 
[004 7] (a^l04)*#SfcJBV^:h.*a£*l 

0 4 k ti, ^NWWSJBK?- 1 0 3 2riZS£-t4 *>OT'$> 

£-?X8%Ziklfi:#>£.+tttt$Ztfhtit£ X<. J5r 

••/ r * 4 7" L E D O A' .y * - k tfiKIC J3 V * 4> *l 
[0048J a*10 4±fcli. ¥SM«BI9HF1 03 

fc&£*-f 4 L E Df- -y Xfr fc**E!I3«4 £ k *>T'§ 
4 . S i C _tfc#jftS hfz&mm$ft 5rf I JJH Uc L E 

WfclWttiM *-fcfOTUTaHKl 0 4 k£4 U- 

[00493 znxoKm&tixmmziz. y-K 

Hffi^*-y;r-i''$rk'kUT. ft. M. #caD£H. HA 
«A»k**>v*Lfc7/l'$-'>A J HK, £^ 

* OJWKfcUESftS #4 £ k 4 . 

[0050] o 7 ) mMmmm 

xhhmw&.v^^- i o 7 1 ixit. tmtki&tm? 

1 0 3 <0«ffik (J)*- S -y 7 tt. MMttSflNL 
3WtS^^14* 5 J:V^O*^i6^it4. mm&b 
UTiiO . Olcal/c m 2 /c m/XiiLb***?* L 
<. iO»tU<{iO. 5ca l/cmVcm/'Clil 
±?*>4. ff^tt&kfcif&LTaiattV'f^- 
1 07<7)ttSii» #4U<tt. <t> 1 0 u mJBLt. $45 
ju mfilTTfc* . £0 i a =Sr*Wt7 -f -V- 1 0 7 k L 

til. zcoio^mm^^^-i out. #LED* 

771 0 3Of^i:. 4 V-F&VWyh • 
y-F&kk. m^-XyfiyfWgHit^T* 

*KJ8«S*4£kiS*T**. 
[005 1] (*-JUMrai06) : E-A'KlfflflO 

6 ktt^JWWBt** 1 0 3=Srk**«4raHt*»'!>«RS 

K«ff k LT S MSB* * £ k feT * * 
U. €^rafcliJMCi^!MIK*mL*-/PH« 
#k-T4;:kt>T-#4. £05J: •j'Srt-^KSPWiiflU 

^^wnu^xjBttiinjratjB'tTii* common 



ffi-f 4 £ b ifiX'% 4 . 4W»IBia^klSU*^-A' 

retra* (vm&Mmiim* i £ btfx-$ 4 1>« 

bj^v? y hfflil. fe^SW^S^k MftcMtftx 
sK*MMB*8ft*flffl*i>£ btmt U\ 
[ 0 0 5 2 ] «t OAftftWi. fc-^KfflffifclWW* 
S^tt^l§(j5?#mC*Sr 5 w t X£LT (#*fcisi«f 
MBB*£<*irLfrv**£t>*tt. ) kt4B^:x 
^xfflHS^AWi U < . Rl$$3i«KiS3&£irS£ 
1 p p mfilT. *«g£*£W*£ 5 p p mfilTkl- 4 £ 

k 4 u^^x^^- >mffl6itotfx *) nt 

^-^HSBffJcJfl^feitsajeffiWikUTJi. JfiISS 

[0053] AfrWCii. >- htJgggi: 3 , 

4 ^ - 6 ^ f-rt'S' ^ d^=¥ f-;P*;i/^ v 
- h(zfta$ii4J]^i^x^^©Bia:maX{i 2SW 
±SrS^-Uffiffl-f4£k* { T'^4. £^J:5^x^^ 

ffllgfflSSjti*^^)^^ ^ F k t O r m 
, ^xmf§.Z-£&ZbffX'£L. n«<n&£&Z$£tt:$i 

max.** ^M^v&m*fafrh%hx#* is-mm®. 
fmb-tz>zbi>x'Zh. ttz. &mmt*?iteMiz 

tolX±j&e)n*cr>mmZ-&1i2^&Z t feT#4. 

act. *%Hj(^i-t4^*5Besat-ov^ftfrw^ 

[0054] 

f-^* s 4 5 0nmtOI n,. 2 Ga M N*SMffiU 
TMG ( h y^-f/^'J^A) TM I ( h'J^f- 

^ u t^*x b ftca u % mo c vbsTBfcwmwt* 

T S i H 4 k C p 2 M g £ flj 4 £ k fe X -> X n 

i: UTts n »' U ^^^frT'J) 4 a > ^ 9 V V 
k. pSM^*y T >^^^-C'S>4^7-y F». pSM 
^b&*y'7ix^ft:-t'S.43>'^^hJI2:^$-^ 0 n 

M3>-^? hSkpg^-y F«k<0iafcW$*&3 nm 
T'*0. *-ft J F#F«jtk $il4 I n 0 . 2 Ga 0 . e N<O 

TSfctf 'J ^ i^^ft Sr^ $ -y 7 t 1 k $ *T S5 
4. pS^«i. l£Rft4 0 0tya±TT-- 
;P§^T*>4. ) 

X -y f->/t <}: "5 if 7 7 A T£^±0 p n # 3 y ^ 7 t- 

jf^s«:sajs*fctt. ^N--y ^ y y?mzx v&ism 

O^BtcJi&MSIiSrSitttltSk UT»«S-«:tt 
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[00 55] -?<J y hffitlZS , 4i#^yy?n^f 
n>t>A>#*U-hb IT 3, 4i^i/y?D>f;P- 
3' , 4' I^i/y^D^y^^i/lz-F 1 
0.0£*SB. *f-)l>^*-*r t Kd^7 ?/H?9 Ofi* 

fx (r-fe^T-bh-fh) r^rsis (2) 



[0060] Zo LX Sfe^W^fgfr^ft:^ *- 
*C2 OmAjim. &£2 5"C6 0 mAffi^g-SSKHiS 
BLfc. fyCU^fetf Swh^T* 



[00 56] iOjfi3lSttxjIf^>«liUKft*«^ 7* 
L Jtfi3S 'J - H 7 1/-A^S* 7 m y y i^T 4 

fc. iitSr 1 7 ox:? 7 5#iojri^*mmmij8» 

fcWfcfc-fcLED^TSrllJgU:. LEDf? 

^ y y - h i z fx-f ti&j&x-? 4 v-nor i y 

[00 57]-*. mmmt. Y. Gd, Ce(Of± 

xtixy vKryt-vjizmriximizmfr. s. 

$W»14 0 0* COffiST-3B#H^LT^ n n B 2r^ 
fc. mtfL&i**X'tf-)U$)l>lX. « 

ft. *tttcfl*5ILT#j*3-efc. 
[0 0 5 8] £tz. MffitmiUltOS, 4I^yy?D 

;l^-3' , 4' xstfif i/i/?zi'\*t>'ji/ir)i'tf*isu- 

M 0 OfiftSi. .Xf-zl^tft KO**7^;H?9 0 

sis. x^y/ya-jn osra. *y-^/na 
(2) 2. sasgE^m^b^-^^fes^x^df^ 

[0 0 5 9] m&Ztitz (Y,. 8 Gd,.j) ,A 1 8 0„ : 
C e^fflf7 5ftft«. xsJfcfrMMI&fflEllJ 1 0 Ofi 
*tf*J:<a*UTX?y-i:S-£fc. wOX5y-£ 

MZO. 2u 1 MimgtftGS 
tvtzmBt i 5 or 1 2 O-frX-mftZtt. Z 0 LXL 

EDf-7 7±£*S 1 2 Oju tOffiiaWa*** 3 ilfcfe 
a^ttfitttx^i^Hli^^S-frt. 



[006 1] (|BIW2)*«*»3ia5^)»3l»t:# 
fe#J6#*Tll?8r I n 0 . 25 G a,. 76 N¥H*S*t6«t 

tfVVJ*) fix. TM I (h'^f^yy7A) # 

SU MOCVDgrftfl5HMN^fcl«Stf4£fcK 
i 0 .»*S ith Z I * S T*S 2>. P-Ai'h fix b LX S 
i H 5 tCp 2 Mgr«0#xl>-Ii:{cj;-?Tnag^ 

[0 062 3 33Wt*3fc*?T& 4 L E D 

^jtt ixityy r 4 T*K±t. ry v-romim 

nlG a Nig s %fc«fc«*<MW 
!»'N' , jrS> : 5rl.GaNS. #F«2rtt^-t§ I nGa 
NJg. Ay TJibtch G a NJf £ 1-fe 7 h t LG aNJI 
C^Silst I nGaNSSrSJlSSS-fr^fiA^F 
%8kbLXhh. ^litiiMg^H-r^itJtpS 
^77 KJii LTA 1 GaNJf , Mg* { F-7$il/>:p 

Jffe»jSS^77r*kS*T*i. pS^ 

mi.. $mt£4oox:&±x'7--)u$itxhi. ) 

X7f-y^twJ; 0-9-7 t -f T^ttUKOaHHU^HWcfcR 

-Edit'. pn#3y^i?hi|«K5rSltb$*?». #3 

y?7hm±.£.> xss-vtvyf&Zft^xiEn&ism 

%±.ifi->tz^mW i 7^-^X9y^y'yA y£§|U£ 

ic j: 0 $ * i mwtc«3iaK?' x-h h l e d f- 

-yT^Jftft**/!:. i«LEDf--y7144 7 5nm(CJ*. 
[0063] ^MtCffiT'^ 7 #S fUt«feA 0 «B* 4 ^>fll^ 

SfL2.T'>yhy-H^7rjSffl±t, v^yh^Bg 

k tTX^>-ffiIgffl^$rfiJfflLTLED-?-7r?r^ 
-fsKyF-fi. **WW4. W^TflCy'jyyf 
^ X^yif-ti 0 . KIWx^HBBiUKIBittt* 
LLEDf-7T2rv>yM.Jt. iilSrl7 0 , et-7 5 
iMnfi* LX* * MttSHUSM^ *L E D f - v 7"* 
BgUfe. 

[0064] irtJ . v7y M»ffit^B5*lfix^ MM 
frC&*3. 4Xjtf^^^n>f-A'-3' , 4 ' XjK 
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^i^o^x/l^** F 1 0 OSftS. > 

(T-fe^/UT-fehtb) 7?7£iS(2) 2. 

[0065)»:l:. LEDf-77V)IEg:g-&J^m&fc, 
f y - FftlM y-t- 'J— Fk fc-feHtCj: 0 7-f 

[0 0 66 J «vvf. ±Mfcfc4Bai^!K i *MM&&» 
4>55rS 3 . 4l^xy;Q>f/P-3'-, 4' xrff* 
v-x^DA.dj-^;^;^t:dr^U-h 1 0 OfiSSE. Sft 

SB. B&te&k LT^x^Vy/y 3-A-5fi*g&&I/ 
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